The aim of our study was to determine the prevalence of doctor-diagnosed asthma, asthmatic symptoms and COPD in adults aged 18-65 years. Secondly, the relationship of aspirin intolerance, nasal polyposis and allergic rhinitis to asthma was investigated. Finally, smoking habits in connection with respiratory symptoms were examined.
Subjects and Methods
A random sample of 4300 subjects with equal numbers of men and women aged 18-65 years were drawn from the lists of the Finnish Population Register covering the district of Päijät-Häme Central Hospital in May 1996. The total population of the district is about 208 000 inhabitants including the city of Lahti, which is situated in southern Finland 100 km north of Helsinki.
The sample size calculations were based on the assumption that the prevalence of asthma in the adult population is 7% and the prevalence of intrinsic asthma 2%. We calculated that a sample size of 3500 (4300 for intrinsic asthma) would be required, so that the prevalence may be estimated to be within one percentage point (within 0.5% for intrinsic asthma) of the true value with 95% confidence. In calculations it was also assumed that the response rate would be about 70%.
The questionnaire was based on the Tuohilampi-questionnaire, which had been created by a group of Finnish researchers from the Finnish Institute of Occupational Health, the National Public Health Institute and several universities for environmental studies of asthma and respiratory disease. 10 10 Questions concerning bronchial asthma and related symptoms, atopy and smoking were included. New questions concerning aspirin intolerance and nasal polyposis were also developed. The original international questionnaires have been validated in several studies. 11 The questionnaires were mailed in June 1996 with a prepaid return envelope. Those subjects who did not respond within 2 weeks received one reminder letter. After one reminder the overall response rate exceeded 70%, and no further reminders were mailed.
The study was approved by the Ethics Committee of Päijät-Häme Central Hospital.
Statistical analysis
The results were analysed with the χ 2 test for differences between proportions, and in the case of an ordered explanatory factor, the test of linear trend of proportions was applied. 12 Relative risks (RR) based on observed prevalences were calculated to compare the patients with doctor-diagnosed asthma to subjects without asthma diagnosis. Stepwise logistic regression was used to find the risk indicators of doctor-diagnosed asthma. Analysis was done with adjustment for age. Logistic regression analyses were done with BMDP statistical package (BMDP Software Inc., Los Angeles, USA).
The prevalences of doctor-diagnosed asthma, allergic rhinitis, overall aspirin intolerance and nasal polyposis were using observed (= crude, non-adjusted) estimates, non-responseadjusted estimates and age-standardized estimates. In adjusting prevalence for non-response the method proposed by Drane was used. 13 The relative difference between observed and adjusted prevalences were calculated using the formula:
adjusted prevalence
Age-standardized prevalences were calculated by the direct method and the European Standard Population was used as the standard. 14 To examine the relative effects of age and smoking on the prevalences of doctor-diagnosed asthma and doctordiagnosed COPD the test for linear trend was used.
Results
A total of 4300 questionnaires were mailed and 3102 were returned, resulting in a response rate of 73%. Of the responders 1408 (45%) were men and 1694 (55%) were women. The mean age (SD) for men was 43.7 (12.7) years and 43.3 (13.1) years for women. Women had a higher response rate (79%) than men (66%), (P Ͻ 0.0001) as did older people (response rate: 80% for 50-65 years, 67% for 18-34 years, P Ͻ 0.0001).
Prevalence of doctor-diagnosed asthma and COPD
Observed and non-response-adjusted prevalences of doctordiagnosed asthma, COPD, allergic rhinitis, aspirin intolerance and nasal polyposis and corresponding age-standardized prevalences are given in Table 1 . The non-response-adjusted prevalences of doctor-diagnosed asthma and COPD in different age groups are given in Figure 1 for men and women separately. Table 1 Prevalences of doctor-diagnosed asthma, doctor-diagnosed chronic obstructive pulmonary disease (COPD), aspirin intolerance (causing asthma, dyspnoea, urticaria or angio-oedema), nasal polyposis and allergic rhinitis. Observed prevalences (%), non-response-adjusted and agestandardised prevalences (%). Bias (%) in observed versus non-response-adjusted prevalences 
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Other outcome measures
The observed prevalence of allergic rhinitis was 41.6%, and 44% of allergic rhinitis was also doctor-diagnosed. The observed prevalence of allergic rhinitis was higher in patients with doctor-diagnosed asthma than in subjects without asthma diagnosis (73.1% versus 39.6%, P Ͻ 0.0001).
The non-response-adjusted prevalence of overall aspirin intolerance was 5.7%. The observed prevalence of aspirin intolerance causing shortness of breath or attacks of asthma was 1.2% (95% CI : 0.8-1.6%). In patients with doctor-diagnosed asthma the prevalence was 8.8% (95% CI : 4.4-13.2%), and in subjects without asthma diagnosis the prevalence was 0.8% (95% CI : 0.5-1.1%). In asthmatics, aspirin intolerance causing shortness of breath or attacks of asthma was 11 times more common than in other subjects (RR = 11.4 [95% CI : 6.0-21.8], P Ͻ 0.0001). It was also higher in people with allergic rhinitis than those without (2.6% versus 0.3%, RR = 7.7 [95% CI : 3.0-19.7], P Ͻ 0.0001). The observed prevalence of aspirin intolerance causing urticaria or angio-oedema was 5.2%, and in patients with and without asthma diagnosis the prevalences were 10.7% and 4.9% (RR = 2.2 [95% CI : 1.4-3.5], P = 0.002).
The non-response-adjusted prevalence of nasal polyposis was 4.3% (95% CI : 2.8-5.8%). In patients with doctor-diagnosed asthma the observed prevalence was higher than in subjects without asthma diagnosis (16.5% versus 3.7%, RR = 4.5 [95% CI : 2.9-6.9], P Ͻ 0.0001). The prevalence of the triad nasal polyposis, aspirin-intolerance, and asthma was 4.3% in patients with doctor-diagnosed asthma (5/7 subjects with the triad had also allergic rhinitis).
The prevalence of symptoms of asthma or wheezing with shortness of breath during the last 12 months was 12.8% (95% CI : 12-14%). The prevalence of wheeze apart from colds was 13.2% (95% CI : 12-14%).
In the multivariate analysis, the occurrence of doctor-diagnosed asthma was associated with aspirin intolerance, allergic rhinitis, nasal polyposis, asthma in close relatives and age. Stepwise logistic regression showed significant effects for aspirin intolerance, allergic rhinitis, nasal polyposis, and asthma in close relatives ( Table 2 ). The effect of age was not significant, but it was included in the model to show the increased risk in age group 50-64 years.
More men (30%) than women (18%) were regular, current smokers (Table 3) , and men had smoked more than women (32% of men and 12% of women had a history of у11 packyears of smoking). The prevalence of COPD increased with pack-years both in patients with and without wheeze apart from colds (test for linear trend, P Ͻ 0.0001), but the prevalence of asthma was not affected by smoking (Table 4 ). The prevalence of doctor-diagnosed COPD (but not asthma) increased also with pack-years both in 25-44 and 45-65 years age categories (Table 5) .
Discussion
The major strength of the study is the use of a random sample of the entire population of the whole district of our hospital. Special interest was focused on markers of intrinsic asthma since although patients with the triad of nasal polyposis, aspirin intolerance, and asthma represent the most aggressive form of asthma, 15, 16 the prevalence of the markers and intrinsic asthma itself are poorly recognized.
The response rate was 73% in this study, which is fairly high, but even among those responding there was a tendency for subjects with a respiratory diagnosis (or symptoms) to return the questionnaire earlier than subjects without a diagnosis (or symptoms). In the present study the non-response adjustment by Drane 13 was used. The adjusted prevalence of doctor-diagnosed asthma was 4.4%, which is lower than in a study in northern Sweden 17 (prevalence of 5.9% of present or past history of asthma but no adjustment for non-response was made). The adjusted prevalence of doctor-diagnosed asthma in 25-44 year age group was 3.5% (95% CI : 2.5-4.5%), which is lower than the median prevalence of diagnosed asthma (4.5%) in the European Community Respiratory Health Survey (ECRHS). 18 We also introduced age-standardized prevalences in order to make it possible to compare the prevalences of asthma or other outcome measures between populations with different age distributions. 14 A basic problem in questionnaire studies dealing with asthma is the absence of any gold standard for the diagnosis of asthma. 19 Even when lung function studies are included, the variable nature of the disease makes it difficult to ensure the Test for P = 0.67 P = 0.007 P = 0.47 linear trend diagnosis in epidemiological studies as well as in clinical practice. The importance of a careful history, spirometry, peak flow monitoring and methacholine challenge are stressed in the diagnostics. 20, 21 In questionnaire studies, when validated in relation to bronchial challenge tests, the questions about 'physiciandiagnosed asthma' have been shown to have very high specificity (up to 99%), which is especially important when comparisons of prevalences between different populations are made. 11 On the other hand, it is also recommended that, in epidemiological studies, subjects are asked about the cardinal symptoms of asthma rather than the diagnosis. 21 Intrinsic asthma with the triad of nasal polyposis, aspirin intolerance, and asthma has been regarded as a different entity from extrinsic asthma, which has an allergic origin. [22] [23] [24] Immunological similarities, however, predominate between intrinsic and allergic asthma, and it is not possible to rule out the possibility of local IgE production in the bronchial mucosa in non-allergic asthmatics with normal IgE serum concentrations. 25 In our study the risk of aspirin intolerance causing shortness of breath or asthma was 8.0 times higher in people with allergic rhinitis than without. This is in concordance with the previous findings of Bochenenek et al. 24 who found that atopy is related to adverse drug reactions to non-steroidal anti-inflammatory drugs. Estrada et al. 26 have also shown that children having extrinsic asthma are the most commonly affected by aspirin intolerance. The mechanism of aspirin-precipitated asthma is supposed to be linked to inhibition of cyclo-oxygenase (COX) and generation of cysteinyl leukotrienes in the respiratory tract of sensitive patients. 27 The aetiology of nasal polyposis is unknown. There does not, however, exist any evidence of allergic origin. 23, 28 Patients with asthma have been shown to have polyps in 7-15% of cases with the highest frequency in the age group above 50 years. 29 In the present study the prevalence of nasal polyposis in asthmatic patients was 16.5%. In the study of Settipane and Chaffee 23 the prevalence of nasal polyposis in the total population was 4.2%, which is in concordance with the result of the present study (4.3%).
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The study was conducted during the peak months for seasonal allergic rhinitis, which may have some effect on the prevalence (37.3%). In ECHRS 18 the median prevalence for nasal allergies and hay fever was lower (20.9%, range 9.5-40.9%). However, our results are in concordance with a study in Finnish farmers, 4 where one-third of the subjects were atopic. Patients with doctor-diagnosed asthma had a very high prevalence of allergic rhinitis (73.1%), which agrees with the results of a study in Finnish asthmatic schoolchildren in whom up to 81% had allergic disorders. 30 In all epidemiological studies without allergy tests, it would, however, be better to talk about 'allergiclike rhinitis', since many patients with vasomotor rhinitis have more symptoms during the pollen season. That is why these patients often falsely assume themselves to be atopic. In our study about half of the symptomatic patients had a doctordiagnosed allergic rhinitis.
The prevalence of COPD was 3.7% in our study and 4.1% in northern Sweden. 31 Recently, in another Finnish study with an older age group (range 64-97 years) a prevalence of 12.5% for men and 3% for women has been reported. 32 These differences reflect difficulties in making a diagnosis of COPD, since even symptomatic subjects with a history of у30 pack-years had only 25.0% prevalence of COPD and 41.7% prevalence of any respiratory diagnosis (Table 4 ). The prevalence of COPD increased with pack-years in both the age groups 25-44 years and 45-65 years (Table 5 ). In the age group 45-65 years the prevalence of any respiratory diagnosis (asthma or COPD) did not increase significantly with pack-years, and there is no evidence in the present study that doctors would like to call non-spesific respiratory disease 'COPD' rather than asthma in older patients ( Table 5) .
The current prevalence of doctor-diagnosed asthma is 4.4% and of COPD 3.7% in the Finnish adult population. In the multivariate analysis, the occurrence of doctor-diagnosed asthma was associated with aspirin intolerance, allergic rhinitis, nasal polyposis, asthma in close relatives and age. Further studies concerning the connections between atopy and aspirin intolerance are needed in the future.
